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PROBLEM TO BE SOLVED: To 
stabilize the rotational speed, 
primarily, the idling rotational speed 
of an engine, so as to improve the 
fuel consumption of the engine by 
deciding the generated voltage, 
based on the signal of the detected 
temperature of a generator. 

SOLUTION: A generator 1 
comprises a power substrate 10, 
armature windings 11a, 11b, and 11c 
of three-phase Y connection, a 
rectifier 12 for converting the AC 
output of the armature winding 1 1 
into DC, and a field winding 13 for 
supplying armature windings 11 a, 
1 1 b, and 1 1 c with magnetic fluxes. 
Moreover, the interior of the power 
board is composed of a power 
transistor 10 Darlington-connected, 
diodes 102a, 102b, 102c. 102d, and 
1 02e for detecting the temperature, 
a power diode 103, and a resistor 
1 04. Then, the diodes 1 02a- 1 02e 
are constituted of five diodes 
connected in series, and they 
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perform the control of an engine 
geared to the drive torque of a 
generator 1 , by detecting the 
temperature of a generator 1 and 
performing the compensation of 
torque. As a result, the rotational 
speed, primarily the idling rotational 
speed of an engine is stabilized, and 
the fuel consumption of the engine 
can be improved. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the rotational speed, primarily, the 
idling rotational speed of an engine, so as to improve the fuel consumption 
of the engine by deciding the generated voltage, based on the signal of the 
detected temperature of a generator. 

SOLUTION: A generator 1 comprises a power substrate 10, armature 
windings 11a, 11b, and 1 1 c of three-phase Y connection, a rectifier 1 2 for 
converting the AC output of the armature winding 1 1 into DC, and a field 
winding 13 for supplying armature windings 11a, 11b, and 11c with magnetic 
fluxes. Moreover, the interior of the power board is composed of a power 
transistor 10 Darlington-connected, diodes 102a, 102b, 102c, 102d, and 
102e for detecting the temperature, a power diode 103, and a resistor 104. 
Then, the diodes 102a-102e are constituted of five diodes connected in 
series, and they perform the control of an engine geared to the drive 
torque of a generator 1 , by detecting the temperature of a generator 1 and 
performing the compensation of torque. As a result, the rotational speed, 
primarily the idling rotational speed of an engine is stabilized, and the fuel 
consumption of the engine can be improved. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A battery A field winding with which electric power is supplied from this battery and a generation of 
electrical energy is presented A switching means to be connected to this field winding at a serial, and to energize or 
intercept field current A control unit which generates a signal which is installed out of a generator, detects voltage of 
said battery, responds to the voltage, and energizes or intercepts said switching means, and controls generation-of- 
electrical-energy voltage of said generator It is the charge power plant for vehicles equipped with the above, and said 
generation-of-electrical-energy armature- voltage control equipment is characterized by determining generation-of- 
electrical-energy voltage based on a temperature signal of a detected generator. 

[Claim 2] It is the charge power plant for vehicles characterized by being obtained from a thermometric element with 
which a temperature signal of said generator is formed in a generator in claim 1 publication. 

[Claim 3] A generator which generates an output for driving according to rotation of an engine and charging a battery A 
field winding with which electric power is supplied from said battery and a generation of electrical energy is presented 
A switching means to be connected to said field winding at a serial, and to energize or intercept field current A control 
unit which controls said engine's amount of fuel supply, and generates a signal which detects voltage of said battery, 
responds to the voltage, and energizes or intercepts said switching means, and controls generation-of-electrical-energy 
voltage of said generator It is the charge power plant for vehicles characterized by building in a thermometric element 
equipped with the above, and a thermometric element which detects temperature of said generator is formed, and it is 
characterized by said control unit amending the amount of fuel supply to said engine based on a temperature signal 
detected by an energization cutoff ratio and said thermometric element of an energization signal given to a switching 
means. 

[Claim 4] It is the charge power plant for vehicles characterized by installing said thermometric element near said 
switching means in either claim 2 and 3 publications. 

[Claim 5] It is the charge power plant for vehicles characterized by considering as a temperature signal of a generator 
with voltage which said thermometric element is inserted in a serial in either according to claim 2, 3, or 4 in an input 
circuit of said switching means, and is outputted to said switching means from said control unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the charge power plant for vehicles which can 
perform certainly temperature compensation of the equipment which was applied to amelioration of the generation-of- 
electrical-energy network used for an automobile etc., especially incorporated the generation-of-electrical-energy 
control function into an engine's control unit. 
[0002] 

[Description of the Prior Art] How to control by the microcomputer which installed the generator out of the generator is 
stated to JP,1-39306,B etc. The temperature of a battery was detected and the amount of generations of electrical energy 
according to that temperature was made to generate by this method. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with this conventional technology, the temperature-compensation 
method in case a microcomputer detects the mechanical load (driving torque) of a generator was not discussed. Have not 
grasped driving torque of a generator correctly, and its rotational frequency at the time of an injection and cutoff of 
electric loads, such as a headlight and an air-conditioner, having not been stable (at the time [ Especially ] of idle 
rotation), and having un-arranged like an engine failure depending on the case, although the mechanical load (driving 
torque) of a generator could change with the temperature of the generator itself and could detect loaded condition with 
the actuating signal of an electric load switch. 

[0004] The temperature of a generator is detected exactly and the engine according to the driving torque of a generator 
is controlled by this invention, and stabilization of idle rotational speed is mainly attained and it aims at an engine's 
rotational speed and raising an engine's fuel consumption. 
[0005] 

[Means for Solving the Problem] A field winding with which electric power is supplied to this invention from a battery 
and this battery, and a generation of electrical energy is presented, A switching means to be connected to this field 
winding at a serial, and to energize or intercept field current, In a charge power plant for vehicles which consists of a 
control unit which generates a signal which is installed out of a generator, detects voltage of said battery, responds to the 
voltage, and energizes or intercepts said switching means, and controls generation-of-electrical-energy voltage of said 
generator Said generation-of-electrical-energy armature-voltage control equipment is attained by charge power plant for 
vehicles characterized by determining generation-of-electrical-energy voltage based on a temperature signal of a 
detected generator. 

[0006] A temperature signal of said generator is preferably attained by charge power plant for vehicles characterized by 
being obtained from a thermometric element of this invention formed in a generator. 

[0007] A generator which generates an output for driving this invention according to rotation of an engine, and charging 
a battery, A field winding with which electric power is supplied from said battery and a generation of electrical energy 
is presented, and a switching means to be connected to said field winding at a serial, and to energize or intercept field 
current, In a charge power plant for vehicles which consists of a control unit which controls said engine's amount of fuel 
supply, and generates a signal which detects voltage of said battery, responds to the voltage, and energizes or intercepts 
said switching means, and controls generation-of-electrical-energy voltage of said generator A thermometric element 
which detects temperature of said generator is formed. A charge power plant for vehicles characterized by building in a 
thermometric element characterized by amending the amount of fuel supply to said engine based on a temperature signal 
detected by an energization cutoff ratio and said thermometric element of an energization signal given to a switching 
means attains said control unit. 
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[0008] Said thermometric element is preferably attained by charge power plant for vehicles characterized by thing of 
this invention installed near said switching means. 

[0009] Preferably, said thermometric element is inserted in a serial in an input circuit of said switching means, and is 
attained by charge power plant for vehicles characterized by considering as a temperature signal of a generator with 
voltage of this invention outputted to said switching means from said control unit. 
[0010] 

[Embodiment of the Invention] Drawing 2 explains one example of this invention from drawin g 1 . Drawing 1 is the 
circuit diagram of the generator for automobiles by this example, and a peripheral device. 

[001 1] 1 of drawing 1 is a generator driven with an engine (not shown), and consists of the power substrate 10, the 
armature windings 11a, lib, and 1 lc which turn into three-phase-circuit Y connection, the rectifier 12 which changes 
the ac output of an armature winding 1 1 into a direct current, and the field winding 13 which supplies magnetic flux to 
armature windings 1 la, 1 lb, and 1 lc. 2 is a battery and, as for the engine control system by which 3 controls a key 
switch and 4 controls an engine, the ISC bulb by which 41 controls idle speed, and 42, an ignition coil and 43 are 
ignition plugs. Although a part for a 1 cylinder was indicated about the ignition coil and the ignition plug, it has an 
ignition system for every gas columns, such as a 4-cylinder and 6-cylinder, in fact. 

[0012] The interior of the power substrate 10 consists of the power transistor 101 by which Darlington connection was 
carried out, diodes 102a, 102b, 102c, 102d, and 102e which detect temperature, a power diode 103, and a resistor 104. 
[0013] Furthermore, the interior of an engine control system 4 is shown in drawing 2 . As for an output-buffer circuit 
and 409, the voltage stabilizer where 401,402 outputs a partial pressure resistor and 403 outputs the constant voltage of 
5V, the A-D converter from which constant- voltage Rhine (Vcc) and 405 change an analog signal into a resistor, and 
404 changes 406 into digital value, MPU to which 407 performs data processing, and 408 are [ a transistor and 
410,41 1 ] power transistors. Although actuation which an engine control system 4 controls the amount of fuel supply to 
an engine, controls ignition timing etc., and carries out electronics control of the engine synthetically is performed, in 
this example, only the circuit of the generation-of-electrical-energy control circumference is carried. 
[0014] The generation-of-electrical-energy actuation by the above configuration is explained below. Drawing 3 
expresses the flow chart of the portion in connection with the generator of an engine control system 4 in this example. 
The task about generation-of-electrical-energy control is performed with a fixed period (for example, 10msec(s).). If the 
task of armature- voltage control is started at step 301, it will move to step 302 and battery voltage Vs will be 
incorporated. The partial pressure of the voltage Vs of a battery 2 is carried out by the partial pressure resistor 401,402 
of drawin g 2 through a switch terminal, and it is changed into digital value by A-D converter 406. This voltage value is 
set to Vs and memorized. Next, the temperature VT of a generator is incorporated at step 303. Current is supplied to T 
terminal of a generator through a resistor 405 from constant-voltage Rhine Vcc of drawing 2 . The diodes 102a-102e of 
a generator 1 carry out series connection of the five diodes, and change, and the voltage VT of T terminal is expressed 
with the following formulas. 
[0015] 

VT=5, VF (T) (V) - (1) 

Here, VF expresses the forward voltage of diode and has the following temperature characteristics as an example of the 

property. 

[0016] 

VF=0.65-0.002- (T-25) (V) - (2) 

Here, it is the temperature (degree C) of T:diode. (2) Substitute a formula for (1) type. VT=3.25-0.01- (T-25) (V) - (3) 
********** Temperature T is counted backward from obtained VT. T= 0.01-(3.25-VT) +25 (degree C) - (4) 
It can be come out and found. 

[0017] Next, the control voltage set point is calculated at step 304. The voltage which generally charges the mounted 
battery of a passenger car is -0.01 v/degree C by the temperature of 14.4V and a generator at ordinary temperature (20 
degrees C). It is optimal to perform temperature compensation. Vset=l 4.4-0.01- (T-20) (V) — (5) 
****** is performed. 

[0018] Control duty which should be outputted is calculated at the following step 305. Control duty is the control 
voltage set point Vset. Feedback control is performed so that the deflection of the actual battery voltage incorporation 
value Vs may be lost. In this example, PI (proportionality and integral) control is performed to deflection. D=K1, +K2, 
and integral(Vset-Vs) dt — (6) 

Here, Kl and K2 are proportionality and an integration constant, respectively. 

[0019] The last D which the armature- voltage control task of drawing 3 calculated by the actual digital operation is set 
to Do, and it is a weighted mean. D=C1 and (Vset-Vs) +C2, Do - (7) 
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If it calculates by the ** type, (7) types will become (6) types and equivalence. 

[0020] (7) The duty calculated by the formula is transmitted to a transistor 409 at step 306. And the duty of a power 
transistor 101 is controlled through C terminal. 

[0021] The field current which flows to a field winding 13 by the duty of a power transistor 101 changes, the voltage 
which this generates in an armature winding 1 1 changes, and the voltage of a battery 2 is influenced through a rectifier 
12. Feedback control is carried out by the software stated above, and battery voltage Vs is control voltage Vset. It is 
adjusted. This control voltage Vset It is compensated with the temperature of the generator 1 interior, and it is set as the 
high voltage at the time of low temperature, and is set as a low battery at the time of an elevated temperature, and a 
battery 2 is charged. 

[0022] Next, the task which amends idle rpm by drawing 4 is explained. If an idle amendment task is performed at a 
fixed gap by step 401, an engine speed Ne will be incorporated at step 402. Ne is calculated from the period of the pulse 
signal which the crank angle sensor 44 generates. At step 403, count which amends an air flow rate from electric load is 
carried out. 

[0023] Torque Td which drives a generator Td=A-Po-eta (Ng) (kgf-m) (8) 

It is come out and expressed. It is here and is A. : Constant Po : Output power of a generator (W) 

eta (Ng): Effectiveness of a generator (it is dependent on rotational speed) 

Ng: rotational speed of a generator (r/m) it is . Output power of a generator (W) Po=Vs-Io (W) — (9) 
Io: The output current of a generator (A) It is expressed. 

[0024] Furthermore, to field current IF, the output current of a generator becomes settled uniquely by the magnetic 

circuit of a generator, and is expressed with the function which carries out the increment in monotone. 

[0025] 

Io=F (IF, Ng) (A) — (10) Here and field current IF are expressed with the following formula to the duty D inputted from 

C terminal. 

[0026] 

IF=D- (Vs-Vcesat.)/Rr (T) « (1 1) However, Vcesat.: Voltage between collector emitters of a power transistor 101 (V) 
Rr (T): It is the resistance (omega) of a field winding 13. Rr (T) =Rro+(T-20) -gamma (omega) — (12) Resistance of the 
field winding 13 at the time of Rro:20 degree C (omega) 

gamma : temperature coefficient of the resistance of a field winding 13 (ohm/degree C) 
(9) If (12) types are substituted for (8) types from a formula Td=A-Vs -F(D-Vs-Vcesat.)/(Rro+(T-20) -gamma), 
Ngandeta (Ng) - (8') It is obtained. (8*) In a formula, it can ask from the rotational speed Ng of the generator calculated 
by the engine speed Ne incorporated at Vs incorporated at the duty D calculated at the drawing 3 step 305, and this step 
302, the temperature T incorporated at this step 303, and step 402 of d rawing 4 by multiplying by the speed ratio 
(usually effective diameter ratio of a pulley) of an engine and a generator. 

[0027] In addition, A, Vcesat., and Rro and gamma are beforehand memorized as a constant. Moreover, Functions F (IF, 
Ng) and eta (Ng) are dispersed as data of a generator proper. 

[0028] The air content Qo demanded from the torque value consumed with a generator is computable from an engine 
property. If the air content proportional to consumption torque generally is amended and it is made to increase, it will 
become possible to obtain the fixed engine speed. 

[0029] In this example, by detecting the temperature of a generator and amending torque, it becomes possible to 
perform precise amendment and it can stabilize idle rotation of an engine. Thereby, the set point of an engine idle 
rotational speed can be made lower than before, and it contributes to lessening the improvement in fuel consumption, 
and the total amount of an exhaust gas injurious ingredient. The 2nd example of this invention is shown in drawing 5 . 
10 of drawin g 5 is the object which replaced the power substrate 10 of d rawin g 1 . 

[0030] The interior of the power substrate 10 consists of the power transistor 101 by which Darlington connection was 
carried out, a transistor 105 which detects temperature, a power diode 103, and resistors 104,106a and 106b. 
[0031] Here, the circuit which consists of a transistor 105 and resistors 106a and 106b performs actuation equivalent to 
the diodes 102a, 102b, 102c, 102d, and 102e of drawing 1 . If base current is made into zero noting that the current 
amplification factor of a transistor 105 is large enough, the voltage which pressured the voltage VT of T terminal 
partially by resistor R106a and R106b will become equal to the voltage between base emitters of a transistor 105. VT- 
R106a/(R106a+R106b) =VBE - (13) It becomes. That is, when VT is counted backward from (13) types, it is. VT= 
(R106a+R106b)/R106 a-VBE - (14) It is possible by becoming and choosing the value of resistor R106a and R106b 
suitably to make it a larger value than VBE. VBE is equivalent to VF (forward voltage of diode) of (1) type, and 
dependent on temperature. R106a=lkohm, and k ohm, then R106b=5 (14) type VT=6, VBE - (14') 
It becomes equivalent to the circuit of drawing 1 which carried out six-piece series connection of a next door and the 
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diode. Since a circuit equivalent to the 1st example can be constituted from few elements in this example, there is an 
effect on economy. 

[0032] The 3rd example of this invention is shown in drawing 6 and drawin g 7 . In the circuitry of drawing 6 , C 
terminal and T terminal are unified as compared with the circuit diagram of drawin g 1 , and it is considering as T 
terminal. Drawing 7 shows the internal circuitry of the engine control system 4 of drawing 6 . In drawing 7 , C terminal 
is omitted and the collector of a transistor 409 is connected to T terminal. According to this example, the base current of 
a power transistor 101 flows through a resistor 104 and Diodes 102e, 102d, 102c, 102b, and 102a from an ignition 
switch terminal. For T terminal, the voltage of (3) types occurs according to this base current. However, when a 
transistor 409 is in switch-on, T terminal voltage is stopped by the saturation voltage between collector emitters of a 
transistor 409 (it is usually 0.1V following), and turns into voltage unrelated to temperature T. Therefore, when 
incorporating the voltage of T terminal in an A-D converter, a transistor 409 needs to be in a cut off state. Then, in step 
303 of drawing 3 , the data incorporated while outputting the continuity signal to the transistor 409 is good to ignore as 
an invalid data. The temperature of a generator does not change rapidly and does not need to be incorporated for every 
armature- voltage control task of 10msec. 

[0033] According to this example, it is possible to reduce one [ at a time ] the terminal of a generator 1 and an engine 
control system 4, and economical efficiency becomes still better. 

[0034] The 4th example of this invention is shown in drawing 8 . 10 of drawing 8 is the object which replaced the power 
substrate 10 of drawin g 6 . 

[0035] The interior of the power substrate 10 consists of the power transistor 101 by which Darlington connection was 
carried out, a transistor 105 which detects temperature, a power diode 103, and resistors 104,106a and 106b. This 
example is the object which combined the 2nd example and 3rd example, it is reducing the number of terminals while it 
reduces the number of diode, and it has become the combination from which the optimum on economy is acquired. 
[0036] 

[Effect of the Invention] The temperature of a generator is detected exactly and the engine according to the driving 
torque of a generator is controlled by this invention, and stabilization of idle rotational speed is mainly attained and it 
becomes possible an engine's rotational speed and to raise an engine's fuel consumption. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Drawing^] 

El 5 




[Drawing ^] 

El 2 




[Drawing 3] 
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[Drawing 6 ] 
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